Bone marrow mesenchymal stem cells, platelet-rich plasma and nanohydroxyapatite-type I collagen beads were integral parts of biomimetic bone substitutes for bone regeneration.
Platelet rich plasma (PRP), which includes many growth factors, can activate osteoid production, collagen synthesis and cell proliferation. Nanohydroxyapatite-type I collagen beads (CIB), which mimetic natural bone components, are not only flexible fillers for bone defect but also encourage osteogenesis. Bone marrow mesenchymal stem cells (BMSCs) are often used as an abundant cell source for tissue engineering. We used a rabbit model to combine PRP, CIB and BMSCs (CIB+PRP+BMSC) into a bone-like substitute to study its impact on bone regeneration, when compared to defect alone, PRP, CIB+PRP, and PRP+BMSC. CIB+PRP upregulated more alkaline phosphatase (ALP) activity in BMSCs than PRP alone at 4 weeks postoperation. CIB+PRP+BMSC and PRP+BMSC did not differ significantly in DNA content, total collagen content, and ALP activity at 8 weeks. In histological assay, both CIB+PRP+BMSC and PRP+BMSC showed more bone regeneration at 4 and 8 weeks. Higher trabecular bone volume in tissue volume (BV/TV) (31.15±2.67% and 36.93±1.01%), fractal dimension (FD) (2.30±0.18 and 2.65±0.02) and lower trabecular separation (Tb.Sp) (2.30±0.18 and 1.35±0.16) of CIB+PRP+BMSC than of other groups at 4 and 8 weeks, and approach to of bone tissue (BV/TV=24.35±2.13%; FD=2.65±0.06; Tb.Sp=4.19±0.95). CIB+PRP+BMSC significantly enhanced new bone formation at 4 week. Therefore, nanohydroxyapatite-type I collagen beads combined with PRP and BMSCs produced a bone substitute with efficiently improved bone regeneration that shows promise to repair bone defects.